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Vascular Training in the U.K.: Femorodistal Bypass,
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Objectives: femorodistal bypass operation is one of three index procedures for vascular training in the U.K. Our aim is to
determine the suitability of femorodistal bypass to be considered as an index procedure in the era of increasing utilisation of
percutaneous transluminal angioplasty (PTA).
Design: a retrospective analysis of prospectively collected data.
Patients and Methods: a total of 526 patients with 608 chronic critically ischaemic limbs admitted to the vascular unit, at
the Royal United Hospital, Bath, between January 1994 and December 1999 was included in the study.
Results: revascularisation either by PTA, bypass surgery or a combination of both was attempted in 524 limbs (86%).
Crural procedures were carried out on 71 limbs (14% of revascularised limbs). Primary crural procedures included 34 PTAs
as a sole treatment (48%), and 37 femorodistal bypass operations (52%).
Conclusions: during a 6-year period only 37 primary femorodistal bypass operations were performed in a unit which
aggressively treats CLI. PTA is the initial step and increasingly the sole treatment for critical limb ischaemia (CLI),
including distal lesions. We question the rationale of including an uncommon operation as a vascular training index
procedure.
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The three index procedures agreed nationally in
the U.K. for vascular training, comprise abdominal
aortic aneurysm repair, carotid artery endarterectomy
and infrapopliteal bypass graft operations. United
Kingdom vascular training involves a total of 6
years. This is made up of 3 years training in general
surgery, 1 year of flexible training (usually undertaken
in research), and 2 years of training in a vascular unit.
By the end of vascular specialist training, the
trainee must have had exposure to 10 infrapopliteal
bypass grafts, with at least 50% of these performed as
the principal surgeon.1 With continuing improve-
ments in endovascular technology and expertise, an
increasing proportion of patients with critical limb
ischaemia (CLI) are primarily treated by percutaneous
transluminal angioplasty (PTA),2 and during the last
decade the number of primary surgical bypass opera-
tions performed has continued to decline in institu-
tions where PTA has become the primary treatment
for CLI.3Please address all correspondence to: M. Horrocks, Royal United
Hospital, Combe Park, Bath, BA1 3NG, U.K.
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Patients
A total of 526 patients with 608 chronic critically
ischaemic limbs admitted to the vascular unit at the
Royal United Hospital, Bath, (catchment population of
500 000), between January 1994 and December 1999
were included. Median age of the patients was
77 years (interquartile range 70±84). The number of
male patients was 264 patients (50%). Diabetics com-
prised 140 patients (27%). CLI was defined by the
clinical definition of the Trans-Atlantic Inter-Society
consensus document and the Audit Committee of
the Vascular Surgical Society of Great Britain and
Ireland, (proven ischaemia with the presence of rest
pain for at least two weeks or tissue necrosis).4,5
Management
An active revascularisation policy was followed
except in cases where it was deemed that the
limb was clinically unsalvageable or the patient unfit
for revascularisation (e.g. wheelchair bound or





















PTA      32          27        22           22                    13
Surg.     34          33        31           26                    24
Fig. 1. Cumulative patient survival rates for crural lesions.
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scanning and then angiography with a view to pro-
ceed to PTA if feasible. Bypass surgery was reserved
for patients either unsuitable for PTA, according to the
surgeon and radiologist judgement, or in whom PTA
had failed (according to angiographic morphology,
post-procedure ankle brachial pressure index, or per-
sistence of symptoms). All patients were on antiplate-
let therapy (low dose aspirin or clopidogrel where
aspirin was contraindicated).
Follow-up
All patients who had surgical bypass operations were
followed-up in a clinical and duplex graft surveillance
programme and reviewed at 6 weeks, 3 months,
6 months, 12 months and then annually. PTA patients
were followed-up clinically at the vascular clinic until
their rest pain, ulcers or gangrene had healed. They
were then discharged from follow-up, unless their
symptoms recurred, in which case they were seen
urgently in a one-stop vascular and duplex clinic
(patients were encouraged to contact the vascular
department directly on recurrence of symptoms).
Data collection and analysis
Patients' details were entered into a computerised
database, which was updated regularly with the
details of outpatient visits, hospital admissions and
mortality. General practitioners were contacted or the
patients were contacted directly if they did not
re-attend or were discharged from follow-up to deter-
mine eventual outcome; all patients were accounted
for. The study endpoints were mortality and/or major
amputations.
Statistics
Statistical analysis was performed through a compu-
terised software package SPSS 9.0, SPSS Inc., Chicago,
Ill, U.S.A. Cumulative patient survival and limb sal-
vage rates were calculated by the Kaplan±Meier
method with Cox regression. Discrete variables were
analysed with the Chi-squared test. Continuous vari-
ables are expressed as medians (interquartile range).
Statistical significance was taken at p values 0.05.
Results
Revascularisation either by PTA, bypass surgery or a
combination of both was attempted in 524 limbs (86%Eur J Vasc Endovasc Surg Vol 25, February 2003of all limbs). Crural procedures were carried out on
71 limbs (14% of revascularised limbs). Primary crural
procedures included 34 PTAs as a sole treatment
(48%), and 37 femorodistal bypass graft operations
either alone or in combination with PTA (52%).
Patients' demographics and risk factors did not dif-
fer statistically between the two groups, except for a
higher percentage of diabetics in the PTA group (44%),
compared to (16%) for the surgery group, p 0.02.
This might explain the slightly worse prognosis for
the PTA group.
PTA was performed for crural stenosis in 21 limbs,
and for crural occlusion in 13 limbs. Femorodistal
bypass grafts were performed using autogenous vein
in 24 limbs, and prosthetic material (with vein cuff) in
13 limbs. The site of the distal anastomosis was the
posterior tibial artery in 14 limbs, anterior tibial artery
in 14 limbs, peroneal artery in eight limbs and the
dorsalis pedis artery in one limb.
Cumulative patient survival and limb salvage rates
for crural lesions were not statistically different
between the PTA (70 and 82% respectively) and sur-
gery groups (76 and 91% respectively) at 36 months
follow-up (Figs 1 and 2 respectively).
Of the remaining revascularised 453 limbs with
either aortoiliac or femoropopliteal lesions; 304 limbs
(67%) were treated solely by PTA, 125 limbs (28%)
were treated by surgery, and 24 limbs (5%) were trea-
















PTA      34           31         20        19                       12
Surg.     37           34         29        25                       23
Fig. 2. Cumulative limb salvage rates for crural lesions.
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PTA and surgery for limb salvage patients are indeed
complementary procedures, and patients will benefit
most by a methodical team approach to treatment.6
Cooper and Welsh in 1991, concluded that although
angioplasty can be used successfully to treat critical
ischaemia the overall numbers of patients who are
suitable for treatment and who gain benefit from it is
small.7 For distal lesions some results suggested that
PTA of focal tibial stenosis is an effective and safe
treatment modality in properly selected patients and
that wider use of PTA may be justified.8 Advances in
balloon catheter technology allowed more utilisation
of PTA in small distal arteries.9
By 2000, studies were concluding that infrapopliteal
PTA is a feasible primary treatment of chronic critical
limb ischemia with moderate primary angiographic
and clinical success, a low complication rate, and a
cumulative limb salvage rate comparable with surgi-
cal techniques,10 and that infrapopliteal PTA is a safe
and effective procedure, allowing good patency and
limb salvage rates with low mortality and morbidity.11
Our results show that PTA was the only treatment in
48% of crural lesion with comparable results to
bypass surgery. As a result of this, for a catchment
population of 500 000, an average of 6±8 primary
femorodistal operations were performed per year
between 1994 and 1999.In 1995 the results of the national audit on the man-
agement of CLI in the U.K., showed an incidence of
30±40 cases per 100 000 population per year, 66% of
these underwent revascularisation. One third of all
revascularisations involved femorodistal bypass
grafts.5 That meant that for a 500 000 population, an
average of 30 femorodistal bypass grafts were per-
formed per year. However, U.K. studies which
included femorodistal operations in their analysis
show a decreasing trend. In 1988, one single tertiary
referral centre, with a special interest in distal bypass,
reported 53 femorodistal bypass operations per year.12
Another centre with a catchment population of 800 000
and four vascular trainees at any given time, reported
26 femorodistal bypass operations in 1993, but
decreasing to 12 operations in 1998.13,14 In a recent
presentation for the Association of Surgeons of Great
Britain and Ireland, a tertiary referral centre reported a
decrease in femorodistal bypass operations from 30 in
1992 to 6 in 2001 (unpublished data). This decrease is
mostly explained by the increase in PTA utilisation. It
may also be explained by increased revascularisation
of isolated popliteal segments, which have been
shown to have comparable results with that of crural
revascularisation.15
As previously mentioned U.K. vascular trainees are
required to be exposed to at least 10 femorodistal
bypass operations, which would mainly fall into
their last 2 years of training. If only 6±8 femorodistal
procedures are undertaken in a single institution per
year, where there are usually two vascular trainees,
and with the restrictions on clinical exposure
demanded by the implementation of the European
Working Time Directive (56 h per week by 2004 and
48 h per week by 2009), it is hard to see how this
requirement can be fulfilled. However the authors
feel that it is still important to retain femorodistal
bypass as an index procedure because of the essential
technical challenges that it represents. In order to
complete training it may be necessary to ensure
appropriate rotation of trainees between larger and
smaller vascular surgery institutions.
Both of the other U.K. Vascular Index procedures
(Carotid endarterectomy and Aortic Aneurysm
repair) have endovascular alternative treatments
which are becoming increasingly used. At present
the authors have not seen evidence of a significant
impact on training opportunities in these areas. It is
likely that there will be an impact in the future. A new
balance in the cases tackled by open and endovascular
techniques will be achieved. Of most significance will
be the trend to limit open procedures to those
unfavourable situations (such as juxtarenal AAA)
which are not suitable to endovascular techniques.Eur J Vasc Endovasc Surg Vol 25, February 2003
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the essential opportunities to learn their trade.
Conclusion
In this study despite the high rate of revascularisation,
only 14% of treatable lesions were crural lesions, and
48% of these were treated solely by PTA. Only 37
primary femorodistal bypass operations were per-
formed during the 6-year period despite our aggres-
sive policy of revascularisation and the relatively large
CLI workload. We question the rationale of including
an uncommon operation (less than eight per year per
500 000 population) as a vascular training index pro-
cedure. Perhaps it is time to develop regional/
sub-regional vascular units to concentrate experience
and provide opportunities for training.
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